Introduction 58
Extracting regularities is necessary to make sense of the numerous stimuli available in the 59 
150
During the initial training (Training A) we presented subjects with a subset of the possible 151
A(X)
n B combinations and violations of the rule, rewarding only the choices of grammatical 152 stimuli. In the subsequent phases, subjects were tested and trained with new combinations of 153 the tokens used in Training A and with new X tokens. In particular, in Test 1 we introduced 154 novel arrangements of A and B tokens; in Test 2 we presented new Xs in the middle of the 155 arrays. Finally, to assess whether each subject used a relative or absolute position strategy to 156 solve the task, in Tests 3 and 4 we placed novel Xs in different locations both on the edges 157 and within the array. 158
Test 1 was designed to test tamarins' capability to extract and generalize the regularity 159 presented during the training. Yet, succeeding in Test 1 does not clarify whether tamarins 160 encoded the relative position of A vs. B tokens ("A to the left of B") or the absolute position8 of A and B with respect to the edges ("A in the extreme left position, B in the extreme right 162 position"). In fact, either the relative and absolute position encoding were consistent with the 163 stimuli presented during the initial training. The strategy used to solve the task, more than the 164 mere success, can inform us about representations, computational processes and biases of the 165 subjects. Tests 2 through 4 were designed to investigate whether and how tamarins extracted 166 a relative position or an absolute position regularity from the stimuli presented during the 167
Training. 168 169
Subjects 170
We tested four adult cotton-top tamarins, one male (RK) and three females (RB, SH and 171 EM), housed at Harvard University. All subjects were born in captivity and socially housed, 172 with separate home cages for each breeding pair and their offspring. Subjects were 173 maintained on a diet of monkey chow, fruit, seeds, and mealworms, together with free access 174 to water. Subjects voluntarily left their home cages, lured out by a piece of raisin. 175
They could access two pulling tools presented on an acrylic apparatus (40x50x6 cm) through 179 two small holes. Each tool consisted of a pulling stem and a card covering a tray at the end of 180 the stem. When subjects pulled one of the stems the tool advanced, the card flipped back, 181 presenting either the food reward (a small piece of a Froot Loop© cereal) or nothing at all. 182
Stimuli were presented on a plastic laminated sheet (11.5x7.5 cm) with different, linearly 183 arranged shapes corresponding to the consistent or inconsistent arrays. 184 The 13 patterns employed in the training are shaded grey in Table 1 Identical Bs 
Experimental schedule 266
The experimental schedule went through the following stages, summarized in Table 2 These results license the conclusion that RK and RB (but not the other two subjects, EM and 328 SH) were able to use the experience gained during Training A to successfully distinguish 329 between novel consistent and inconsistent stimuli. Thus, at least two cotton-top tamarins 330 could learn a positional rule as A(X) n B and generalize this regularity to novel arrangements. 331
The positive performance of RK and RB is noteworthy considering that, during the training, 332 subjects had previous experience with only a small set of stimuli (n=13 token combinations), 333 which then increased to a set of 24 novel exemplars presented in Test 1, and that before Test 334 14 338 339 
Training B and Test 2: Novel Xs in the center 344
Before moving to Test 2, subjects that succeeded in Test 1 were trained with 36 sessions 345 identical to those presented in Test 1 (Training B). The success rate over the 36 sessions for 346 each subject was 328/432 correct choices, 76% for RK, and 315/420 correct choices, 75% for 347
RB. 348
In Test 2, we investigated whether RK and RB were able to generalize to new X tokens 349 
Learning during the test and differences between test stages 378
In 
Analyses of responses to inconsistent stimuli 394
We ran further analyses to investigate the individual strategies used by the subjects that 395 succeeded in Test 1 and went through the other test stages, by looking at the pattern of 396 responses to arrangements which were inconsistent with the A(X) n B grammar in the first eight 397 sessions of each test stage. 398
To investigate the presence of difficulties or enhanced performance in the presence of 399 specific tokens we analyzed the responses to each A (Figure 4) and B token ( Figure 5 ) 400 presented in ungrammatical stimuli. As showed in Figure 4 , both RB and RK performed 401 significantly worse with inconsistent arrangements that contained A 3 (RB: chitraining, we had not used the A 3 token in any unrewarded arrangements (see Table 1 ) to test 404 for generalization to items presented in novel positions. Hence the specific failure with A 3 405 exhibited by both monkeys suggests an incomplete generalization of the positional A(X) n B 406 rule that can be due to the selective inexperience with A 3 as unrewarded token. 407
We did not find learning difficulties with any other token, but the performance of each 408 monkey was enhanced in the presence of some tokens, although these effects were not 409 consistent across subjects. These are the results with A tokens (Figure 5) These two alternative strategies of encoding can be probed changing the absolute position of 501
As and Bs with respect to the edges and the center of the array by inserting novel Xs in 502 different positions within the visual arrays. If during the training tamarins had encoded the 503 absolute and not the relative position of As and Bs, they were expected to fail when the 504 absolute position of As and Bs was changed. On the contrary, tamarins' performance was not 505 disrupted when novel Xs were added in the center of the arrays and when the absolute 506 position of As and Bs was changed with respect to the edges and the center of the array. We 507 can hence conclude that tamarins did not rely on the mere absolute position of As and Bs. The 508 fact that tamarins' performance was not compromised by transpositions suggests that they 509 might have used a visual similarity strategy to solve the task. This conclusion is supported by 510 the fact that both successful subjects had a significantly lower performance with 511 ungrammatical stimuli that contained a token -A 3 -never presented in unrewarded stimuli 512 during the training. 
